Anaphylaxis is a life-threatening reaction produced by a release of bioactive mediators from the mast cells and basophils and is usually induced by exogenous substances.
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Hydatidosis is a worldwide parasitic disease caused by larval cysts of Echinococcus granulosus. The rupture of these cysts may cause an anaphylactic reaction. A diagnosis of intraoperative anaphylaxis should be based on clinical suspicion, case history and immunologic investigations. Tryptase measurement has become very useful [1] [2] [3] because of its specificity as a marker for mast-cell degranulation. We present a case of intraoperative hydatid anaphylaxis confirmed by immunological studies.
CASE REPORT
A 67-year-old male was scheduled for surgical removal of an hepatic hydatid cyst and cholecystectomy. He had a past history of ischaemic heart disease but was asymptomatic following treatment with nitrates and calcium channel blockers. Preoperative cardiologic studies showed a negative exercise stress testing according to the Bruce protocol and normal technetium scintigraphy. The echocardiography did not show wall-motion abnormalities, ejection fraction was 64% and coronary arteriography revealed two-vessel disease with an important spastic component. Laboratory data showed hypercholesterolaemia, eosinophilia and positive echinococcus indirect haemagglutination. The patient had undergone previous prostate and lower limb surgery without complications.
Before induction of anaesthesia, venous access with a 14 gauge catheter was achieved and a lumbar epidural catheter for postoperative analgesia was inserted. The patient was pretreated with fentanyl 150 µg and lignocaine 75 mg IV. Induction was performed with propofol 120 mg and suxamethonium 75 mg IV followed by uneventful orotracheal intubation with a low-pressure cuffed tube (8.5 mm). The internal jugular vein and radial artery were both cannulated. Anaesthetic maintenance was with nitrous oxide in oxygen, isoflurane, fentanyl and vecuronium. The lungs were ventilated using intermittent positive pressure (IPPV) at 11 breaths per minute, maintaining an airway pressure peak of 22 cmH 2 O. Invasive arterial pressure (AP), continuous ECG, end-tidal CO 2 (PE'CO 2 ), peripheral oxygen saturation (SpO 2 ), central venous pressure (CVP), urine output, muscle relaxation and body temperature were monitored.
At the beginning of the operation and during the cholecystectomy, the patient remained haemodynamically stable and no ECG changes were observed. About 90 minutes later, while the hydatid cyst was being emptied by puncture, sudden decreases in systolic arterial pressure (AP) and CVP were noticed. Systolic AP was maintained at about 70 mmHg accompanied by tachycardia, but neither bronchospasm nor other clinical signs were observed. An anaphylactic reaction was suspected after exclusion of other causes. Oxygen 100% was given and volume expansion with crystalloids and colloids was instituted, although the clinical response to this initial therapy was poor. Persistent hypotension was accompanied by ischaemic ECG changes and rhythm abnormalities. Adrenaline 3 mg (total), atropine 1 mg, lignocaine 75 mg and hydrocortisone 200 mg were administered. Cardiopulmonary resuscitation measures were also required. This clinical state continued for about 20 minutes and then began to improve. At the end of the operation, the patient was referred to a surgical intensive care unit, where he remained for four hours with controlled and assisted ventilation. Extubation was uneventful and no com-plications were noticed during the early postoperative period. Although the ECG abnormalities persisted for 24 hours postoperatively, the myocardial enzymes and echocardiography did not show pathologic changes. Four days later the patient was sent to a surgical ward.
Immunological studies were performed after the clinical episode. The results were as follows: total IgE: 558 UI/ml (normal value: 4-110 UI/ml), echinococcus-specific IgE: 45 KU/l (normal: <0.35 KU/l), plasma histamine: 16.2 µg/dl (normal: <7 µg/dl), urine histamine: >1200 µg/dl (normal: <400 µg/dl), latex-specific IgE: <0.35 KU/l (normal: <0.35), serum tryptase levels were 32.3 U/l (normal: <2 U/l). Six months later, a new assay to determine serum tryptase levels was carried out on intraoperative frozen serum and serum from the patient six months later. The values were 29 U/l and less than 2 U/l respectively.
DISCUSSION
Hydatid disease is an endemic parasitosis in many places around the world, such as Mediterranean countries, Northwest America, Central and South America, New Zealand and Australia 4 . In Spain its prevalence is 2/100000 or 800 new cases per year 5 . Surgery is considered the most effective treatment for hydatid cyst, although different medical therapies are also applied 6 . Accidental cyst rupture, either spontaneously or intraoperatively, may provoke IgEmediated reactions 5 . The incidence of intraoperative anaphylactic shock varies between 0.2% and 3.3%, according to different authors 7 . Activation of mast cells and basophils causes the release of anaphylactic mediators, including histamine, leucotrienes, prostaglandins and tryptase. The clinical events provoked by these mediators vary from a mild cutaneous rash to severe hypotension and cardiac rhythm disturbances. The latter occurred in our case. Clinical signs can also be masked by general anaesthesia.
Diagnosis of intraoperative anaphylaxis from E.granulosus must be suspected in endemic areas. The presence of eosinophilia 9 , urticaria, positive serology, or high levels of specific IgE preoperatively may suggest the diagnosis. A sudden appearance of hypotension, tachycardia, or bronchospasm coincidental with surgical handling should alert the anaesthetist. In spite of a high index of suspicion of anaphylactic reaction by hydatid disease in a mechanically ventilated patient, other pathologies such as cardiac failure, drug or latex anaphylaxis [10] [11] [12] , hypovolaemia, pulmonary thromboembolism and tension pneumothorax have to be excluded. Our patient showed ECG abnormalities secondary to hypotension, but neither bleeding nor ventilatory disturbances were observed. If anaphylactic shock is suspected, the primary steps in therapy include avoidance of the initial cause and interruption of anaesthetic drug administration while 100% inspired oxygen and volume expansion are provided. Among the pharmacologic measures, adrenaline is considered the first choice of drug since it is both a vasoconstrictor and bronchodilator. The initial dose is 1 ml of a 1:10000 dilution intravenously administered each minute until the desired effect is achieved 8 . The use of corticosteroids, antihistaminics and aminophylline has secondary value. After the clinical episode, the patient must be followed up in a critical care unit to control late responses or recurrences 13 . Anaesthetists have the responsibility of investigating the cause of intraoperative anaphylaxis 14 . Thus, global and specific IgE antibodies studies and anaphylaxis biological markers must be systematically employed to make the diagnosis [15] [16] [17] . Tryptase is shown as a discriminatory marker of mast cell activation. It is virtually absent in normal serum as well as in serum obtained during septic shock or primary cardiac failure 17 ; haemolysis has also little influence on the measured concentration. Serum tryptase levels are better evaluated between 15 minutes and six hours after a reaction commences 14, 18 , but some authors think that more than 30 minutes time lapse is necessary for detection 19 . Post mortem determinations can also be performed. This emphasizes its medicolegal interest [19] [20] [21] . Other markers such as histamine and urinary methyl-histamine are more complex to sample. Histamine possesses a limited half-life and methyl-histamine shows a great variability and requires 24 hour urine collection. None of the three above mentioned markers allow identification of the allergen.
In our case, elevated values of the biological markers histamine and tryptase, elevated levels of total and echinococcus-specific IgE antibodies, with normal latex IgE antibodies, accompanied by the history and clinical signs, suggest anaphylaxis due to hydatid cyst although drug hypersensitivity was not investigated. High tryptase levels were found six months later in intraoperative frozen serum in contrast to normal values in serum obtained after this period of time. These data emphasize the validity and great stability of tryptase determinations, as described by other authors 22 . This case illustrates the value of serum tryptase measurement in the diagnosis of anaphylaxis. As far as we know this is the first case described in which high tryptase levels have been documented and related to intraoperative anaphylaxis due to hydatid disease.
